Abstract. The aim of the study knowing the comparison creatinine plasma levels at uncontrolled type 2 diabetes mellitus and controlled type 2 diabetes mellitus patients at Primary Health Care in Binjai city of North Sumatera in Indonesia. This cross-sectional study was conductedon 40 type 2 Diabetes Mellitus patients who attended Primary Health Care in Binjai. Patients with age > 40 years old, (both sexes) were included in the study. We recorded different demographic parameter as age, Body Mass Index, Blood Pressure,and personal history status.And we examined the biochemicalparameters including Hba1c, Fasting Blood Sugar Levels (FBL) and creatinine serum. We separated into two groups base on HbA1c test,controlled type 2 diabetes mellitus and uncontrolled type 2 diabetes mellitus. We measured FBL by using the portable measuring instrument, and Thamrin clinical laboratory measured Hba1c,andwe measured creatinine plasmaby spectrophotometry in Biochemistry laboratory. With statistical analysis using T-test found that there was asignificant differencein creatinine plasma levels between uncontrolled type 2 diabetes mellitus with controlled type 2 diabetes mellitus (p<0.005).
Creatinine plasma at uncontrolled type 2 diabetes mellitus and controlled type 2 diabetes mellitus patients at primary health care in Binjai city, Indonesia 
Introduction
Diabetes has become a widespread epidemic, due to increasing prevalence and incidence of type2 diabetes. [1] Diabetes is one of the leading causes of morbidity and mortality throughout the world, and it is health problem worldwide. About 2.2% to 3% of the world's population suffers from type 2 diabetes mellitus. [2] Diabetes mellitus (DM) is a chronic metabolic disorder that can lead to severe cardiovascular, renal, blindness, neurological, nerve disease and retinal complications. [2, 3] Hba1c is a measure of erythrocyte haemoglobinglycation since erythrocytes have about 120 days lifespan, and reflects overall blood glucose levels over a period 2-3 months and further, used to monitor diabetic treatment. It has been recognized that hba1c as an essential adjunct to regular selfblood glucose measurement assisting in the achievement of the best possible glycemic control. Renal failure can have complex influences on Hba1c formation and measurements. It is due that ureaderived isocyanate, which can be indistinguishable from HbA1c when using some glycated Haemoglobin methods. [4] Creatinine is waste product excreted by kidneys mainly by glomerular filtration and skeletal muscle is the most site of insulin resistance and accounts for approximately 90% of overall glucose disposal after glucose infusion. Creatinine is the only metabolite of creatinine which is mainly (98%) located in striated muscle. [5] Since serum creatinine is highly correlated with 24-h urine excretion in subjects with normal renal function. [6] Low serum creatinine levels were associated with a higher risk of T2DM in a recent study of non-obese middle-aged Japanese men [7] , it is speculated that low creatinine might reflect low muscle mass volume. This study was planned with objectives to measure creatinine plasma and analyze the relation between creatinine plasma and Hba1c in type 2 Diabetes Mellitus patients.
Method
This study is descriptive analytic research method with across-sectional design. Each sample we examine weight, height, abdominal circumstance, blood pressure,and laboratory tests such as fasting blood sugar levels. And Hba1c and creatinine plasma levels collect by using secondary data.Estimation of creatinine was done by the modified Jaffe's method using spectrophotometry with wavelength 492 nm. We collected the plasma with EDTA using standard protocols,and creatinine forms the orange-red colored complex in alkaline picrate solution. The difference in absorbance at fixed times during conversion is proportional to the concentration of creatinine in the sample. Creatinine + Picric acid → Creatinine picrate complex. And Hba1c was measured by Thamrin clinical laboratory. All subjects gave informed consent. The data were statistically analyzed, were carried out using T-Test. A p value<0.05 was considered as significant.
Result
Among 40 known type 2 Diabetes Mellitus patients 30.4% were male and 69.6% female. Table 1 showed that the characteristics of the subjects of this study. Samples in this study were not below 40 years old. Maximum Body Mass Index (BMI) in this samples at uncontrolled type 2 diabetes mellitus were 33.78 and minimum 20.6, but means of it were 26.6±3.5, and maximum of body mass index at controlled type 2 diabetes mellitus were 35.25 and minimum of body mass index of the controlled type 2 diabetes mellitus were 18.95 but means of it were 25.7±41, in this research the waist size of the samples at uncontrolled found from 87.2-97.6 cm and waist size of the samples at controlled type 2 diabetes mellitus found from 84.1-102.1cm, fasting blood sugar level at uncontrolled type 2 diabetes mellitus found from 126.7-311.5mg/dL and fasting blood sugar at controlled type 2 diabetes mellitus found from 110.4-200.8mg/dL, theHba1c value of the samples at uncontrolled type 2 diabetes mellitus found from 9.6-9.8% and Hba1c value of the samples at controlled type 2 diabetes mellitus found from 7.2-8.8%, creatinine plasma of the samples with uncontrolled type 2 diabetes mellitus found 1.2-2.4mg/dL and creatinine plasma of the samples at controlled type 2 diabetes mellitus found 1.4-2.4mg/dL. Normal levels of creatinine plasma approximately 0.6 to 1.2mg/dL in adults males and 0.5 to 1.1mg/dL in adults females. As we see the creatinine value at the both of the samples groups, show the highest limit value of the normal.And this study both of the group of samples showed that creatinine plasma above the normal value.As we know that the creatinine plasma value showed the renal function. Table 1 . Baseline characteristic of the 40 samples.
Discussion
This study aimed to analyze the comparison of creatinine plasma levels in uncontrolled type 2 diabetes mellitus and controlled type 2 diabetes mellitus patients, so we used the statistical analysis with T-test found that there was asignificant differencein creatinine plasma between uncontrolled type 2 diabetes mellitus and controlled type 2 diabetes mellitus patients (p<0.005). The study showed that creatinine plasma value is the higher (1.9±0.5mg/dL) at controlled type 2 diabetes mellitus than uncontrolled type 2 diabetes mellitus(1.8±0.6mg/dL). In this present study, the comparison creatinine plasma levels at uncontrolled and controlled type 2 Diabetes Mellitus in primary health care in Binjai of North Sumatera Indonesia.There is a significant difference in creatinine plasma levels between uncontrolled type 2 diabetes mellitus and controlled type 2 diabetes mellitus subjects. As we know that creatinine is the breakdownproduct of creatinine phosphateandis released from skeletal muscleand it is filtered by theglomerulus, and a small amount is also secreted into the glomerular filtrate by the proximal tubule.The concentration of creatinine in plasma of a healthy individual is constant, independent water intake, exercise,and rate of urine production. Therefore, increased plasma creatinine values always indicate decreased excretion of impaired kidney function.
Research by Blessing O. Idonije etc. shows that plasma creatinine level in type 2 diabetes mellitus is increased in male and female compared with their levels in apparently healthy non-diabetic controls. The other research by Gulab, Kanwar etc observed that 58% Type 2 Diabetes Mellitus showed elevated serum urea (68.85±46.87) and 50% serum creatinine levels (1.91±1.34) and by Judykay (2007) in his submission suggested that high creatinine levels observed in diabetic patients may be due to impaired functionof the nephrons. [9] Serum creatinine can be used as useful prognostic markers and predictors of renal damage in diabetic patients. [10] Effective control of blood sugar levels can stop progression to diabetic nephropathy and thus remarkably reduce the morbidity and mortality associated with this metabolic disease.
Conclusion
The result this research shows that there was the significant difference in creatinine plasma levels between uncontrolled type 2 diabetes mellitus with controlled type 2 diabetes mellitus (p<0.005).
